Introduction {#sec1-1}
============

Stroke is a known manifestation of human varicella zoster virus (VZV) infection seen in children with chicken pox and in adults with zoster.\[[@ref1]\] This VZV associated vasculopathy affects either large (granulomatous arteritis) or small vessels in both immunocompetent and compromised patients. It is thought that the virus travels from the ipsilateral trigeminal ganglion through its branches to the vessel wall and cause inflammation. There are also few reports that raise a possibility of contiguous vascular, cerebrospinal fluid (CSF), or hematogenous spread of the virus from the ganglion (Trigeminal/Thoracic) to the cerebral blood vessels.\[[@ref2][@ref3][@ref4][@ref5]\] In this case report, we describe an immunocompromised patient secondary to human immunodeficiency virus infection (HIV) with left herpes zoster ophthalmicus who subsequently developed bilateral cerebral infarctions. He was successfully treated with acyclovir, methylprednisolone, and anticoagulation.

Case Report {#sec1-2}
===========

A 43-year-old male was brought to our hospital by his elder sister with history of sudden onset of inability to understand the speech and bumping on to objects on the right side of his way and later on progressively becoming drowsy for duration of 15 days. There was no history of seizure, ear discharge, and fever. He was a known HIV seropositive patient not on any treatment and his CD4 count and viral load were not available. Three months prior to this illness, he had developed skin lesions suggestive of herpes zoster involving his left forehead and periorbital area\'s with redness of the eye. He was treated by an ophthalmologist with oral Acyclovir tablets, analgesics, and eye drops for 14 days. The lesions had healed during next 15 days with mild scarring of the left cornea with impaired vision. There was no previous history of hypertension, diabetes, and cardiac disease.

On examination he had the scar of herpes zoster with keratitis on the left side. Peripheral pulses, blood pressure, and cardia were normal. Neurologically patient was drowsy but arousable, not responding to simple oral commands. He was not able to point to the objects. He was speaking some words unrelated to context of the conversation. Reading, writing, and repetition could not be tested. Pupils were 3 mm reactive to light, optic fundi were normal. Eye closure to the visual threat on the right side was absent. He had mild right upper motor neuron facial palsy. There was spasticity of all four limbs (right more than left) with mild right sided weakness requiring one-person support to walk.

Investigations revealed normal hemoglobin, erythrocyte sedimentation rate, vasculitis profile, renal and hepatic parameters, electrolytes, lipid profile, cardiac evaluation, and serum venereal disease research laboratory (VDRL) test. His HIV serology was positive with CD4 count of 191/µl. Ultrasound Doppler of neck vessels was normal. Magnetic resonance imaging (MRI) of the brain plain and contrast \[[Figure 1](#F1){ref-type="fig"}\] showed left temporal, left parietal, left basal frontal and periventricular and right basal ganglionic infarcts with hemorrhagic transformation. Magnetic resonance angiography (MRA) showed normal extracranial carotids and left vertebral artery. The distal left internal carotid, bilateral middle cerebral arteries were irregular with nonvisualization of the left anterior cerebral artery \[[Figure 2](#F2){ref-type="fig"}\]. Right vertebral artery was hypoplastic. CSF analysis showed protein -0.6 g/L, glucose -0.63 g/L with cell count -25 cells/µl (all lymphocytes). India ink, cryptococcal antigen, antitoxoplasma, antimycobacterial, and anticysticercal antibodies were negative. Cultures for bacterial and mycobacterium organisms were negative. Very high titers of CSF IgG antibodies to VZV (5000 IU/ml) by enzyme linked immuno absorbent assay (ELISA) were seen while IgM antibodies were negative. Electro encephalogram showed diffuse slowing of the background activity.

![Magnetic resonance imaging of the brain T1 (a), T2 (b), Fluid attenuated inversion recovery (c and d), diffusion weighted image (e) and apparent diffusion weighted image (f) Sequences showing bilateral infarcts with hemorrhagic transformation](JNRP-5-265-g001){#F1}

![Magnetic resonance angiography of the brain (a and b) showing irregularity and dilation of intracranial vessels (arrows)](JNRP-5-265-g002){#F2}

He was diagnosed as a case of left herpes zoster ophthalmicus with vasculopathy with acquired immuno deficiency syndrome (AIDS) with bilateral ischemic infarcts. He was treated with intravenous Acyclovir 500 mg 8^th^ hourly for 14 days (weight: 48 kg), methylprednisolone 1 g/day for 5 days, injection heparin followed by oral acenocoumarol with prothrombin time (international normalization ratio) maintained at around 1.5 for 3 months. He also received other supportive therapy during hospitalization and tab clopidogrel 75 mg/day after 3 months. Over the next 15 days, the patient gradually improved in the sensorium and language function, in the form that he could understand simple commands, indicate his toilet needs, and walk independently. Repeat CSF examination done after 6 months was normal (cells -3/µl, protein -0.25 g/L repeat antibodies not done). He was also started on antiretroviral therapy and 2 years in to his follow-up he is maintaining good health with normalization of the CD4 counts (700 cells/mm^3^).

Discussion {#sec1-3}
==========

Our patient who was a known case of HIV seropositive state presented with bilateral cerebral infarcts 3 months after left zoster ophthalmicus. The internal, middle and anterior cerebral arteries ipsilateral to the zoster and branches of the contralateral middle cerebral arteries were involved in the form of irregularity and beading of the vessels. Other causes of stroke were excluded by appropriate history, examination, and investigations and it was attributed to varicella vasculopathy with positive CSF IgG anti VZV antibodies. Following treatment with acyclovir, short course steroid therapy, anticoagulants, and antiplatelets and later on with antiretroviral therapy he made significant recovery and is on follow-up.

The salient and interesting features about the present patient are (a) bilateral involvement of the cerebral vessels with unilateral zoster ophthalmicus with immunocompromised state and (b) favorable response to the treatment with acyclovir, short course of steroid, anticoagulants, and later antiplatelets. This case report also supports the possibility of contiguous vascular, or CSF or hematogenous spread of the virus in the pathogenesis of zoster-related vasculopathy in addition to the classical theory of neurogenic spread.

Infection with VZV is associated with spectrum of neurological manifestations in humans like zoster, preherpetic and postherpetic neuralgia, myelitis, large vessel granulomatous arteritis, and small vessel encephalitis.\[[@ref1]\] Large vessel infarcts following zoster infection of the trigeminal ganglion are thought to be from axonal transport of the virus from trigeminal afferent fibers that innervate the vessels of the anterior cerebral circulation with subsequent vasculitis.\[[@ref2]\] There are few reports of cerebral infarcts following sacral and thoracic ganglion involvement, suggesting CSF/hematogenous spread of the virus or simultaneous reactivation in the trigeminal ganglion.\[[@ref2][@ref3]\] Recently there have been reports of HIV seropositive and negative patients with bilateral cerebral infarcts with unilateral zoster suggesting vascular spread of the virus, which is similar to our case.\[[@ref4][@ref6]\] They also demonstrated, like in our case, the VZV antibodies in CSF and improvement in clinical condition with acyclovir.

Several potential factors contribute to an increased frequency of infarctions in AIDS patients. The best recognized are the infectious complications, which include VZV, cytomegalovirus, tuberculosis, cryptococcosis, syphilis, and toxoplasmosis.\[[@ref6]\] We have ruled out conventional causes of stroke and above etiologies including tuberculosis by negative CSF antibodies, other blood and imaging studies. The temporal association of stroke with zoster ophthalmicus, positive CSF antibodies, response to treatment, and absence of other demonstrable etiologies suggest that VZV is the reason for stroke in our patient. Five modes of VZV infection of the central nervous system in AIDS patients are described: (i) Multifocal encephalitis predominantly involving the white matter likely to be due to hematogenous spread, (ii) ventriculitis due to necrosis of the ventricular wall, (iii) acute hemorrhagic meningo-myeloradiculitis with necrotizing vasculitis due to secondary seeding of the CSF, (iv) focal necrotizing myelitis due to neural spread from the diseased dorsal root ganglion, and (v) vasculopathy involving leptomeningeal arteries and causing cerebral infarcts associated with meningitis.\[[@ref7]\]

Vasculopathy involving large vessels present with acute stroke with in a mean period of 7 weeks between the onset of neurological disease and zoster, but intervals as long as 6 months have been recorded. Stroke results from bland or hemorrhagic infarcts. Mental symptoms are common and up to 25% of patients may succumb due to their illness.\[[@ref8]\] Cerebral angiography usually shows the focal constriction and segmental narrowing of the affected vessels and commonly middle, anterior, and internal carotid arteries are involved. Other vasculopathies can produce the same neurologic symptoms, signs, CSF changes, and imaging abnormalities; hence detection of anti-VZV IgG antibody in CSF, which is the virologic test of choice is required for the diagnosis. Our patient had presented 3 months after the zoster and had involvement of vessels bilateral to the rash with hemiparesis and encephalopathic symptoms. These features probably suggest that the VZV virus had spread through cerebral arteries or CSF or hematogenous route as compared with classical the trigeminal nerve spread.

Steroids, intravenous acyclovir and anticoagulation (to prevent progression of thrombosis) have been advocated as the treatment modalities.\[[@ref8]\] Because the virus is present in the arteries and it is associated with inflammation there is a role for acyclovir and steroids.\[[@ref2][@ref8][@ref9]\] We treated our patient with the above modalities and he made a good recovery and was continued on antiplatelet medicine because we could not repeat imaging of the blood vessels. When a diagnosis (clinically and radiologically) of VZV with stroke is suspected, virological confirmation is required. It can be either from detecting VZV DNA by polymerase chain reaction (PCR) or by anti-VZV IgG antibody in CSF. In a study, 93% of the 30 patients with VZV vasculopathy had anti-VZV IgG in the CSF compared with only 30% with VZV DNA in CSF by PCR.\[[@ref1][@ref9]\] This may be due to protracted clinical course of VZV vasculopathy, usually lasting for weeks to months; hence antigen may disappear and only antibodies might persist. Positive CSF PCR for VZV is helpful; however a negative PCR does not exclude the diagnosis. The HIV itself is a neurotropic virus and has predilection for the endothelial cells and may present with granulomatous angitis, eosinophilic vasculitis, and nonspecific small vessel angitis. The causes of infarctions in AIDS patients include vasculitis, coagulation abnormalities due to virus, infections, neoplasms and cardiac. Viral load has no correlation with vasculopathy and it is a diagnosis of exclusion and it is important that treatable causes are excluded. In our patient it is difficult to exclude the HIV associated primary vasculopathy but clinical circumstances, CSF VZV antibody positivity and response to treatment favor VZV vasculopathy.\[[@ref10][@ref11]\]

In conclusion, this case report of unilateral zoster ophthalmicus in an immunocompromised patient presenting with bilateral stroke highlights the CSF/hematogenous/vascular spread of the virus as opposed to the conventional neurogenic spread. Patient made a good recovery with a choice of modalities of treatment, which act on the various aspects of the pathogenic mechanism of the stroke in a patient with zoster.
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